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EDITORIAL NOTES 

Since taking over the job of editor of The Fossil Collector, twenty issues 
ago, this is the first time I have not had a major article for page five. While 
I am a little disappointed, it is not my philosophy to harass people for 
material and this opportunity has allowed me to catch up on the backlog of 
news stories . Indeed, the original draft of this issue was forty plus pages 
so it became a hard job to cut those stories that I thought were less 
interesting. 

One story, which has been left out of the In The News section, was that of 
Elliot the dinosaur, which was discovered in the Winton area of central 
Queensland. Elliot, as most people would already know, is the largest 
recovered example of a sauropod so far found in Australia, there is 
evidence of larger specimens (footprints found in the Broome, WA area) 
but remains of these creatures have not yet been found. Elliot is similar to 
members of the Titanosaur family and based on this it is estimated that 
Elliot would have been 16-21 metres long and weighed about 30 tonnes. 
So far the two ends of one femur, portions of ribs, vertebrae, and various 
other bits of bone have been recovered from an area measuring some 350 
square metres. Unfortunately a one to two metre thick layer of black soil 
covers the rock unit (the Winton Formation) that Elliot is in, this black soil 
expands and contracts with the changing seasons and this is responsible 
for the movement of the fossils as they rise up through the soil. It is hoped 
that when the next expedition to recover more of Elliot is held (June/July 
2002), heavy machinery will be available to remove the black soil 
overburden thus exposing the shale layer Elliot is in and making the work 
of recovery somewhat easier. This is truly an exciting time for dinosaur 
discoveries in Australia and for optimists like me, the chance of finding a 
large carnivore is doubly exciting. 

The Triassic deposits I am working on have continued to provide new 
insect material, with specimens from the Orders Odonata, Blattodea, 
Orthoptera, Hemiptera, Megaloptera?, Coleoptera, Diptera and 
Lepidoptera. Although the deposits are small, the number of insects are 
large and coupled with the plants and bivalves, it is an exciting 
assemblage 

The deadline for the next issue of The Fossil Collector is March 26, 2002. 
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BOOKS AND BOOK REVIEWS 

PALAEOBIOGEOGRAPHY OF AUSTRALASIAN FAUNAS AND 
FLORAS edited by A. J. Wright, G. C. Young, J. A. Talent and J. R. Laurie 
(2000). Memoir 23 of the Association of Australasian Palaeontologists, 
515p. (softcover). Price (including postage and GST) AU$81.95 within 
Australia, AU$84.50 overseas. Available from the Geological Society of 
Australia, Suite 706, 301 George Street, Sydney, NSW 2000. Tel: (02) 
9290 2194; Fax: (02) 9290 2198; Email: misha@gsa.org.au 

Memoir 23 is a summary document based on the conference on 
Palaeobiogeography of Australasian Faunas and Floras (PAFF) held at 
the University of Wollongong in December 1997. It is the first extended 
biogeographic synthesis on the evolution of the Australasian region 
through ‘deep time’ (especially pre-Cainozoic time) published in nearly two 
decades. It contains numerous comprehensive lists of Australasian 
invertebrate and vertebrate fossils, both marine and non-marine, as well 
as plant groups from nine of the ten Phanerozoic systems (unfortunately a 
chapter on the Triassic could not be completed in time). Extensive 
references at the end of each chapter form an invaluable bibliography - 
something rarely available in a single volume. The Memoir, the work of 
eighty-nine listed contributors and four editors, will be a great help to both 
professional and amateur palaeontologists alike. 

A detailed review of this Memoir, by Art Boucot (Department of Zoology, 
Oregon State University, USA), can be found on page 22 of The Australian 
Geologist, Newsletter No. 120, September 2001. 

Information supplied by Frank Holmes. 

A SHORT HISTORY OF PLANET EARTH by Ian Plimer. Published by 
ABC Books, July 2001, 250p. (softcover). RRP AU$32.95. Available from 
ABC shops or contact ABC Enterprises Tel: (02) 9950 3982; Email: 
townsend.jackie@abc.net.au 

Geologist Ian Plimer’s history of Earth, both before and after life, is a 
fascinating detective story that pulls together thousands of pieces of 
evidence from the beginning of the Solar System through to the path some 
‘stardust’ took to become the dominant life form on the Earth - bacteria - 
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to the recent short period of time known as History. 

Information supplied by Frank Holmes. 

BASIC PALAEONTOLOGY by Michael Benton and David Harper. 
Published by Addison, Wesley and Longman Ltd 1997. 342 pp 

(softcover). Available in Australia at all good bookstores for approx. AU 
$100 or at online bookstores, for example Amazon.com for US$44.00 plus 
postage. 

As with most hobbies, a library, to some extent, is an essential tool for 
research in relation to those particular hobbies, and I find that fossil 
collecting is no exception. Like most other fossil collecting enthusiasts, I 
started with books pertaining to fossil localities, these were quickly 
followed by publications on fossil identification. For some people, 
collecting and identifying their fossil specimens is enough, but for many 
others, myself included, collecting fossils continually raises many 
questions for which the ever-enquiring mind must have answers. For 
example, what circumstances lead to fossil preservation? What is the 
geology of the rocks that fossils are found in? When and why did the 
Earth have mass extinctions and what are the latest theories? How did 
many of the organisms evolve? What was the landscape like during the 
Triassic, Jurassic, Cretaceous and so on? Perplexing questions continue 
to be raised as we become more involved with this wonderful pastime. So 
how does one obtain answers to such questions? 

Basic Palaeontology is a book that can thoroughly answer these few 
questions and many more like them. This British publication is a 
comprehensive and accessible introduction to palaeontology. I found the 
text to be well set out and relatively easy to read, with superb diagrams 
and photographs to break up the narrative. In addition to this, there is a 
detailed index, bibliography and outstanding glossary. There are thirteen 
chapters in all, specialising in topics that would be of interest to fossil 
collectors and students alike. Some of the chapter headings include 
Palaeontology as a Science, Macroevolution, The Origin of Life, 
Vertebrates, Fossil Plants, Microfossils, Radiolarians: Echinoderms and 
Hemichordates, Arthropods and Molluscs, and so on. 

As is the case with some texts, there can be the occasional discrepancy. 
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This publication is no exception and an example of this appears on page 
238 of the text. Here the authors have made the general assumption that 
Lepidoptera (butterflies and moths) are known as fossils from only the 
Cretaceous and Tertiary. Specimens of Lepidoptera have, however, been 
collected from the Late Triassic Molteno Formation in South Africa, which 
significantly precedes the Cretaceous. This oversight may stem from the 
fact that one author, Benton, is a professor of vertebrate palaeontology 
while Harper is a lecturer in geology, suggesting that as neither author 
specialises in invertebrates, such an oversight could be possible. 

Overall though, this is a very good text and I recommend it to anyone who 
has a desire to immediately increase their knowledge of palaeontology or 
who simply wants to have the book in their library to answer those nagging 
questions that will inevitably arise as we actively explore our prehistoric 
past. 

Reviewed by Mark Saul. 

THE MAP THAT CHANGED THE WORLD: THE TALE OF WILLIAM 
SMITH AND THE BIRTH OF A SCIENCE by Simon Winchester. 
Published by Viking (the Penguin Group) 2001. RRP AU$30.00. 

This book, by the bestselling author of The Surgeon of Crowthom, is a 
moving and inspiring story of the life and time of an Oxfordshire 
blacksmith’s son named William Smith (1769-1839). 

Known today as The father of English Geology’, whose passion for fossils 
came above all else, William Smith single handedly and without financial 
or professional support journeyed across Britain for nearly twenty years 
investigating and naming the layers of rock beneath his feet. Based on 
this work he eventually published, in the summer of 1815, an extraordinary 
hand-painted brightly coloured map some eight feet tall and six feet wide 
bearing the inscription: A Delineation of the Strata of England and Wales 
with part of Scotland; exhibiting the Collieries and Mines; the Marshes and 
Fen Lands originally Overflowed by the Sea; and the Varieties of Soil 
according to the Variations in the Sub Strata; illustrated by the most 
Descriptive Names. This was the first true geological map of anywhere in 
the world, a map that heralded the beginnings of a whole new science. 
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Shatteringly, such heroic and painstaking work extracted a terrible price: 
imprisoned for debt in 1819, Smith was turned out of his home; his work 
was plagiarized and the scientific establishment of the time turned its back 
on his troubles. It was not until 1829 that in a fairy-tale twist of fate Smith 
returned to London in triumph, to be hailed as a genius. In 1831 he 
became the first recipient of the prestigious Woolaston Medal, the highest 
honour that can be given to a geologist. 

Information supplied by Frank Holmes. 

FOSSILS: Teacher Notes, Fact Sheets and Student Activities by 

Rachael Rothwell. AGSO Geoscience Australia Record 2001/32, 17 
pages + 24 fact sheets and student activities. Available from AGSO 
Geoscience Australia Sales Centre, GPO Box 378, Canberra, ACT 2601 
for AU$11.00 plus postage and handling of AU$7.50. For further 
information on the booklet contact Cindy Trewin on (02) 6249 9800 or e- 
mail education@agso.gov.au 

This booklet is written particularly for middle and upper primary school 
teachers and students but will be of interest to anyone who has never 
become acquainted with the basic concept of geological time and the 
various groups of animals and plants that make up the Earth’s fossil 
record. As well as providing a simple geological time scale, the general 
text includes information on what constitutes a fossil, types of fossil 
preservation, trace fossils and the use of fossils in determining the relative 
age of rocks, past environments and species lifestyles. There are also 
four pages of references to books and World Wide Web sites. 

The twenty-four pages of fact sheets cover all the main fossil groups from 
simple bacteria (stromatolites) to mammals, including five pages on plants, 
twelve pages on invertebrates and six pages on vertebrates (fish, 
amphibians, reptiles, dinosaurs, birds and mammals). 

At the end of the booklet is a short section on possible student activities. 
For curriculum relevance, teachers can consult the AGSO web site at 
www.agso.gov.au/education 


Reviewed by Frank Holmes. 
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IN THE NEWS 

Cottons Hill Quarry (Forbes, NSW) Trilobites Described 

Three species of trilobites from the Early Silurian Cotton Formation, 
outcropping near Forbes in central west New South Wales, have been 
described in the journal Alchennga. The common species, Odontopleura 
( Sinespinaspis ) markhami Edgecombe & Sherwin 2001, forms about 99% 
of all trilobite remains found in the formation. It has been collected for 
many years from the Cottons Hill Quarry and was illustrated on the front 
page of The Fossil Collector, Bulletin 55 (September 1998). The two other 
species, Raphiophorus sandfordi Edgecombe & Sherwin 2001 and 
Aulacopleura pogsoni Edgecombe & Sherwin 2001 are extremely rare. 
Several specimens of the trilobites, including the holotype of R. sandfordi, 
were collected by FCAA subscriber Geoff Thomas and donated to the 
Australian Museum, Sydney. 

Reference 

Edgecombe, G. D. and Sherwin, L., 2001. Early Silurian (Llandovery) 
trilobites from the Cotton Formation, near Forbes, New South Wales, 
Australia. Alchennga 25,87-105. 

Chaos Clues to Dinosaur Demise 

A mysterious disturbance in the forces at the heart of the Solar System 
could have triggered the asteroid that wiped out the dinosaurs. This 
intriguing new theory has been put forward by scientists who have 
calculated the paths of the inner planets of the Solar System over the past 
100 million years. 

A US team believes a change in the dynamics of the Solar System caused 
Mercury, Earth and Mars to veer off course; this could have pushed a giant 
asteroid towards Earth, resulting in the Cretaceous/Tertiary (K-T) 
extinction event around 65 million years ago. The idea has been floated 
by a team of astrobiologists at the University of California, Los Angeles 
(UCLA), based on simulations of the historical positions of the major 
planets. “Our best calculations show that the dynamical state of the inner 
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Solar System changed abruptly about 65 million years ago,” said Dr. Bruce 
Runnegar, director of UCLA’s centre for Astrobiology. 

The event modified the average orbit of Mercury, Mars and the Earth in 
significant ways, possibly perturbing asteroids in the inner part of the 
asteroid belt and throwing one or more of them into Earth crossing orbits. 
“Thus, the ultimate cause of the K-T impact may have been a chaos 
induced change in Solar System dynamics,” said Dr. Runnegar. 

The basis of the theory, deduced by team members Ferenc Varadi and 
Michael Ghil, is chaos in the Solar System. Under this scenario, a small 
shift in the orbit of one or more planets could destabilise much of the Solar 
System, to test their theory the researchers simulated the orbits of the 
major planets, working back in time over tens of millions of years. To their 
surprise, computer models pointed to a change in the dynamics of the 
inner Solar System at the time of the K-T mass extinction. Dr. Runnegar 
said the researchers were now carrying out further studies to test their 
theory. “At the moment the link with the dinosaurs is based on a 
coincidence in time and a plausible mechanism," he added. 

The research has received a mixed reaction from other experts. Professor 
Mark Bailey, of the Armagh Observatory, Armagh, Ireland, said the 
asteroid link appeared tenuous, but not impossible. “[It] relies not least on 
the assumption that the killer projectile was an asteroid and not a comet. 
Nevertheless, the idea that the resonant frequencies of the Solar System 
change chaotically on time scales of tens to hundreds of millions of years 
(albeit slowly and by relatively small amounts) is an interesting one which 
adds yet another wrinkle to the story of the changing Solar System." 

Summary of story from BBC News Online, June 27, 2001. 

New Dinosaurs from North America 

Palaeontologists have discovered two new dinosaurs from the Zuni Basin, 
on the Arizona - New Mexico border and they come from a period in time 
in which few dinosaur fossils have been found, the so-called Cretaceous 
Gap, from 105 to 75 million years ago. At the time these dinosaurs 
roamed western North America, about 91 million years ago, the Western 
Interior Seaway covered much of the landscape and the Earth was in the 
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throes of an extreme global warming event that had melted the polar ice 
caps and dramatically reduced the land area on the planet. 

The two dinosaurs are the sloth like Nothronychus and a small carnivore 
from the coelurosaur family that has not yet been named. 

Nothronychus (pronounced no-thron-EYE-kus) is a member of the 
theropod class of meat eating dinosaurs that includes Tyrannosaurus and 
Allosaurus, but it apparently evolved into a plant-eater, said Jim Kirkland, a 
palaeontologist with the Utah Geological Survey. The creature weighted 
about a tonne, was 4.5 to 6 metres (15 to 20 feet) long and stood 3 to 3.6 
metres (10 to 12 feet) tall, he said. It had stout back legs and walked more 
upright than its meat-eating cousins, it also had a long, thin neck, long 
arms, dexterous hands, 10 cm (4 inch) curved claws on its fingers, a large 
abdomen, a small head with a mouth full of leaf-shaped teeth designed for 
shredding vegetation and a relatively short tail. “They are truly, truly 
bizarre,” added palaeontologist Doug Wolfe, director of the Zuni Basin 
Paleontological Project and adjunct curator at the Mesa Southwest 
Museum. It is also the first example of a group of dinosaurs called 
therizinosaurs to be found in the Americas, all other examples of this 
group have been found in China and Mongolia. 

Also from the same deposit are the bones of six individuals of the 
ceratopsid dinosaur called Zuniceratops , which are North Americas 
earliest horned dinosaur and the world’s oldest specimen with horns above 
the eyes. 

“It’s a very interesting fauna," said Phil Currie, of the Royal Tyrrell Museum 
of Palaeontology in Alberta, Canada, about the Zuni Basin specimens. “It’s 
going to change a lot of perceptions about dinosaur evolution." 

Summary of stories from BBC News Online and Discovery Online, June 18, 2001. 

Ancient “Chewing” Reptile Linked With Leap in Animal Diversity 

Researchers have discovered the first known example of a land based 
vertebrate that had the ability to fully chew and digest plants, this trait is 
important because it enables animals to break down and efficiently 
process many different kinds of vegetation. The development of a 
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sophisticated chewing ability paved the way to the emergence of a wide 
variety of plant-eating animals, say the researchers, who reported their 
findings in the June 7 issue of the journal Nature. 

The evidence came from the fossilised skull of what the scientists said was 
a gangly, big-eyed, large-toothed land-dwelling reptile, called Suminia 
getmanovi, which lived 260 million years ago. “The real boost in the 
success of vertebrates on land started with the ability to process plant 
material efficiently,” said Robert Reisz, a professor at the University of 
Toronto in Mississauga. His collaborator and co-author of the paper in 
Nature was Natalia Rybczynski, who is now at Duke University, USA. 

The advent of chewing, as seen in Suminia, paved the way to the first 
great burst of diversity among terrestrial herbivores, this diversity is 
mirrored today in the ecosystem of land-based animals that evolved over 
time. 

According to Reisz, the first terrestrial herbivore appeared about 290 
million years ago, but herbivores at that time had a more rudimentary style 
of eating. They tore the leaves off the plant and swallowed them whole; 
the leaves were then processed in the animals’ guts. Suminia, however, 
developed a much more advanced way of eating. Microscopic analysis of 
the reptile’s teeth revealed marks indicating that Suminia used its back 
teeth to chew with a shearing motion that enabled it to shred plant material 
more effectively. Developing a more advanced system of chewing 
enabled ancient herbivores and their descendents to increase their intake 
of food and process it more efficiently. By shredding leaves into small bits 
before swallowing, they can absorb the maximum amount of energy and 
nutrients in the plants they eat. "Suminia is the best example we have 
from such an early era of an animal that is adapted to high fibre herbivoryi 
said Rybczynski. “It was clearly more specialised to eat course, fibrous 
food than anything else at the time." 

A class of reptiles related to Suminia, called dicynodonts, were the first 
successful land-dwelling and plant-eating vertebrates, which means they 
were probably also efficient in processing their food, but dicynodonts had 
beaks rather than teeth, so they technically were not able to chew, the 
researchers said. 
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In contrast, Suminia’s teeth were highly pronounced and similar to the 
teeth of some reptiles and dinosaurs. “What is immediately striking about 
this animal is that it has really large teeth and they occlude, or meet," said 
Rybczynski. “This is unlike iguanas, crocodiles, and most other non¬ 
mammalian vertebrates, whose teeth don’t even touch. Since the teeth 
occluded, we knew that Suminia had some sort of specialised chewing 
mechanism.” 

The researchers also speculate that an advanced chewing ability could be 
linked to a warm-blooded animal. To maintain a high body temperature 
and high metabolism animals need an efficient way to digest and absorb 
nutrients from food, chewing food achieves this. In contrast, cold-blooded 
animals do not have the same energy requirements. The iguana, for 
example, swallows vegetation whole and allows it to digest for a long time. 

Summary of story in National Geographic News Online, June 7, 2001. 

Tidal Giant Roamed Coastal Swamps of Ancient Africa 

Researchers have unearthed fossils of what appears to have been the 
second largest known creature ever to walk the Earth. The dinosaur, 
named Paralititan stromeri weighted in at an estimated 75 tons and 
measured as long as 30.5 metres (100 feet). It lived 94 million years ago 
in mangrove swamps that once covered what is now a remote desert area 
in western Egypt. 

“It was a truly enormous dinosaur by any reckoning,” said Joshua Smith, a 
doctoral student at the University of Pennsylvania in Philadelphia. He 
headed the research team that found the dinosaur fossils and is the lead 
author of a paper reporting on the discovery in the June 1 2001 issue of 
Science. 

The partial skeleton of Paralititan included a humerus 1.69 metres (5.5 
feet) long. By comparing it with other fossils, the scientists concluded that 
Paralititan was the second largest dinosaur ever found, exceeded in size 
only by Argentinosaurus, which lived at the same time in an area of what is 
now Argentina. The bones of Paralititan were found in Egypt’s Bahariya 
Oasis, a fossil trove that has remained largely unexplored since the early 
20 th century, when German geologist Ernst Stromer (from which Paralititan 
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gains its species name) discovered four smaller dinosaur species at the 
site. All of Stromer’s fossils were destroyed in 1944 during a World War II 
attack on Munich by Allied forces. 

Smith and his colleagues believe that during the time of Paralititan, the 
Bahariya Oasis was a large tropical swamp, a shallow water area of tidal 
flats and channels. The Paralititan fossils were found in fine grained 
sediment full of plant remains and root casts, the researches also found 
fossils of turtles, crocodiles, other large sauropods, and three carnivorous 
dinosaurs the size of T. rex. The researchers note in Science that these 
creatures thrived during a greenhouse global climate, there was very little 
difference in temperature between the poles and the equator, and sea 
levels were high. Climatic conditions apparently favourable to a population 
of large bodied terrestrial herbivores such as Paralititan. “It is possible that 
the environment we found Paralititan in was among the most productive 
environments in the world at that time,” said Kenneth Lacovara, a 
geologist at Drexel University in Philadelphia, USA, and co-author of the 
scientific paper. 

The discovery of these and other large vertebrate fossils in Egypt lends 
credence to a theory that Africa and South America were part of the same 
landmass during the Late Cretaceous, said Thomas Holtz, a vertebrate 
palaeontologist at the University of Maryland in College Park, USA. 
Scientists have found groups of vertebrates that were common to South 
America and Madagascar during the Late Cretaceous, but these same 
groups have appeared to be missing from Africa. One possible 
explanation for the mysterious absence is that Africa may have split apart 
from South America before the Late Cretaceous. A second explanation 
holds that the two continents were still attached through the Late 
Cretaceous, but relatively few dinosaur fossils have been discovered in 
Africa because research in the area has been limited. “This discovery is 
consistent with the second model,” said Holtz, adding that Paralititan 

seems to be closely related to Argentinosaurus. 

Summary of story in National Geographic News Online, May 31, 2001. 

Tiny Fossil From Early Jurassic Fills New Niche in Mammal Evolution 

An animal whose skull was as small as a paper clip has been found 
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embedded in a 195 million year old fossil from China. The discovery of it, 
however, has big implications for our understanding of how mammals 
evolved. Scientists say the species, which they named Hadrocodium wui, 
is the closest known relative to existing mammals that has been found so 
far. 

According to the scientists who analysed the fossil, the tiny creature had a 
skull only 12 millimetres (about half an inch) long, a total body weight of 2 
grams (less than one tenth of an ounce), and teeth that suggest it ate 
small insects. Most significant, its body structure was like that of living 
mammals, with a brain cavity that was unusually large in proportion to the 
animal’s overall body size and middle-ear bones that were completely 
separated from the jaw. This finding was a surprise because scientists 
previously thought mammal features such as these did not emerge in 
mammal evolution until some 45 million years after the period from which 
the fossil dates, the Early Jurassic. This means the tiny creature lived at a 
time when a class of mammal like reptiles was thought, until now, to be the 
closest link with modern mammals. 

“Hadrocodium is considered to be the sister taxon to living mammal 
groups, the closest relative to all extant mammals,” said Zhe-Xi Luo, a 
vertebrate palaeontologist at the Carnegie Museum of Natural History who 
headed the research team that studied the fossil, a report on which 
appeared in the May 25 2001 issue of the journal Science. “Its very small 
size suggests much greater ecological differences among the earliest 
known mammals, besides the fact that it adds a new lineage to early 
mammal diversity,” said Luo. 

The researches named the new mammal Hadrocodium wui for the Greek 
word hadro, meaning “large and full,” and codium. or “head.” Luo said the 
second part of the name, wui, is a Latinised version of the name of the 
Chinese scientist, Xiao-Chun Wu, who found the fossil in 1985 in the 
Lufeng Basin in Yunnan Province, which has yielded many clues about 
vertebrate land-based creatures that lived during the Early Jurassic. 

Luo said researches initially failed to realise the significance of the 
discovery because they thought the fossil was simply a bone fragment of a 
much larger animal. Later, when the specimen was being prepared for 
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detailed analysis, “it turned out to be a complete skull of extremely small 
size,” said Luo. From the size and features of the skull and knowledge of 
animals, Luo explained, scientists pieced together a likely anatomical 
portrait of the animal. Based on the body proportions of modern 
mammals, in which the head is 35-40% of the overall body length, the 
researchers estimated that the new animal was only about 32 millimetres 
(1.25 inches) long, from the tip of the nose to the end of the rump. 

The scientists compared the features of Hadrocodium with those found in 
other early mammal fossils and in living mammals. How the lower jaw and 
middle ear are constructed and connected is one of the most telling 
features in determining whether an animal is part of the group officially 
classified as mammals. “The new species has a large brain and a middle 
ear of modern mammals, and it suggests that these two features may 
have evolved together,” said Luo. The creature’s expanded brain size, he 
added, may have pushed the ear bones away from the jaw, leading 
eventually to the complete detachment seen in modern mammals. It is 
possible that Hadrocodium represents the final step in the separation 
between the middle ear and the mandible. The tiny animal’s relatively big 
brain is not just a matter of increased volume. A CT scan of the fossil 
revealed an enlargement in specific areas of the brain, such as the 
olfactory lobes. 

The discovery is significant because “it has been a challenge for scientists 
to trace the origins of these important mammalian features in the fossil 
record," Luo said. Before this latest discovery, animals showing these key 
mammalian traits had been traced only as far back as the Late Jurassic, 
about 150 million years ago. 

Writing in a companion article in Science, Andre Wyss, of the University of 
California-Santa Barbara, notes that the last 65 million years of the Earth’s 
history have been widely regarded as the age of mammals. Yet it was 
known, he points out, that “the major branches of the mammalian 
evolutionary tree diverged millions of years earlier.” Sketchy fossil 
evidence, however, made it difficult to piece together the larger picture. In 
recent decades, a large number on important fossil discoveries and the 
development of more sophisticated methods of analysing and comparing 
them have rapidly improved scientific understanding of developmental 
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pathways and physiological relationships. “As the nearest securely 
identified relative of mammals, Hadrocodium has proved uniquely valuable 
for documenting the sequence of morphological changes that led to the 
emergence of mammalian ancestors.” Wyss wrote. 

Hadrocodium represents a new lineage on the developmental spectrum 
extending from advanced mammal-like reptiles (cynodonts) to true, living 
mammals. The mammal like reptiles had jaw and middle ear features 
similar to those of later mammals but with the pieces still unconnected. At 
the other end of the transitional evolutionary leap were the early 
mammals - ancestors of modern egg laying mammals, or monotremes 
(such as the platypus and echidna) and mammals that give birth to live 
young (marsupials and placentals such as kangaroos and humans). Wyss 
said it’s widely assumed that these two groups once shared a common 
ancestor and later diverged, the analysis of Hadrocodium, he points out, 
reveals that it branched off before the appearance of that common 
ancestor. 

While Hadrocodium appears to be more related to living mammals than 
the mammal-like cynodonts are, the exact nature of that relationship 
cannot be determined from the present fossil evidence, said Luo. 
"Hadrocodium could be our distant cousin, an early mammal that existed 
alongside the ancestor of living mammals,” he said. “Or it could be our 
great-great grand uncle, closely related to living mammals but not in our 
direct lineage, or Hadrocodium could be the direct ancestor of living 
mammals. The fossil evidence can’t distinguish between these three 
possibilities, but we are satisfied to know that Hadrocodium is the sister 
taxon to all living mammals.” 

Summary of story from National Geographic News Online, May 24, 2001. 

Dinosaur Skin Find 

It had been the most routine of duckbill dinosaur digs; amid the pinon 
pines of the Kaiparowits Plateau, in southern Utah, near the Arizona 
border. Barry Albright, curator of geology and palaeontology for the 
Museum of Northern Arizona, positioned his chisel against a piece of 
sandstone and gave it a big whack. He broke off a 10 centimetre (4 inch) 
square piece of dimpled, fossilised dinosaur skin, only the second time 
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such a find had been made in the two states and only one of about twenty 
five such finds around the world. 

“I just popped a piece of rock and said, ‘Hey, we've got skin,’” Albright 
said. But the excitement was just beginning. An hour later, Albright 
continued excavating and found a volleyball size fossil of skin near a 
vertebra of the hadrosaur. Only the rear section of the hadrosaur was 
found which included three vertebra, these still had the remains of the 
tendons that connected them. 

Scientists are excited about what they might find within the plateau. Until 
recently, they had focused their energies on finding the remains of 
mammals, fish, insects and amphibians that had lived in the area after the 
extinction of the dinosaurs. Albright, however, said research efforts are 
radically changing on the plateau, which during the Late Cretaceous was 
at sea level with a subtropical climate. They also believe there could be a 
wide variety of dinosaurs to be found on the plateau as well. 

The site that contained the fossilised skin was found about four years ago 
when scientists were mapping the area for dinosaur remains for the US 
Federal Bureau of Land Management. Some bones were found sticking 
out of the ground and they were recognised as hadrosaurian and the 
researchers believe they could be looking at up to 200 sites that will 
require excavation. 

Summary of story from The Arizona Republic, May 22, 2001. 

Researcher Discovers Signs of Rapid Extinction 

The remote coastline of the Queen Charlotte Islands, off British Columbia, 
Canada, may not sound like the place to look for clues to a mass killing, 
but that’s where Peter Ward and his colleagues found themselves after 
braving foul weather and a harrowing helicopter ride. 

Ward, a palaeontologist at the University of Washington, is the lead author 
of a report in the May 11, 2001 issue of Science that suggests another of 
the five known mass extinction events on Earth may have been caused by 
something catastrophic, like an impact with an asteroid. “The news here is 
the rapidity of this event,” Ward said, “it may be another impact, but we 
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really aren’t sure at the moment.” 

Ward said that until recently, scientists knew of only one fast extinction. 
He was referring to the deaths of 85% of all species on Earth around 65 
million years ago when an asteroid or comet is believed to have hit the 
Earth somewhere near the Yucatan Peninsula. It now appears that a 
mass extinction some 200 million years ago, which defined the end of the 
Triassic and the dawning of the Jurassic, was similarly abrupt and 
indicative of a catastrophic cause. 

“Our first examination has not revealed any extraterrestrial evidence, all 
we have is evidence of a lot of dead things,” said Ward. But the key, he 
said, is they died off rapidly, too rapidly to be adequately explained by 
some of the other proposed causes of mass extinction such as glaciation, 
climate change or increased volcanic activity. “So now it appears that at 
least three of the five known mass extinctions on Earth happened quickly," 
he said. 

It was careful analysis of the fossils of tiny single celled marine animals 
called radiolarians that told the tale. These microscopic animals have 
been around for about 500 million years; having survived all the known 
mass extinctions, and the Queen Charlotte Islands contains one of the 
world’s best collections of radiolarian fossils. Unfortunately for Ward and 
his colleagues, from the Geological Survey of Canada, studying the fossils 
from the Triassic-Jurassic boundary required a trip to one of the most 
rugged and inhospitable sections of the Queen Charlotte’s. The scientists 
were dropped off at a place called Kennecott Point to begin a week of 
marathon rock splitting, core drilling and fossil gathering. “This was good, 
old fashioned expedition science, really unpleasant," Ward said. 

The shale the radiolarian are found in is an oil shale deposit with the oil 
coming from an accumulation of radiolaria that died and fell onto the 
seabed in the absence of oxygen, the sudden disappearance of oil shale is 
one sign of massive loss of life. But what the researchers were looking for 
was not simply evidence of the extinction; they knew all about that, they 
wanted to use the radiolarian fossil record to establish the speed of this 
extinction. “The whole planet was strangled and we wanted to see how 
quickly it happened,” Ward said. 
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Upon returning to civilisation, the collected rock was chemically analysed. 
Using the changes in radiolarians over time to help date the samples, the 
researchers then examined the carbon signature of the rock. They were 
looking for changes in the concentrations of organic and inorganic carbon 
isotopes, an indication of the presence or absence of plant life. “No one 
had ever obtained the carbon signature for the Triassic-Jurassic 
boundary,” Ward said. When they had the signature, it showed the 
extinction had not taken place gradually as many had proposed. 

While the findings suggest an impact with an asteroid or comet, it’s still 
possible that the die off could have been caused by a rapid increase in 
carbon dioxide and other gases due to planetary wide volcanic activity. 
Unlike the mass extinction that wiped out the dinosaurs, there’s no iridium 
layer in the rock of other known extraterrestrial element to hint of a killer 
asteroid, comet or meteor. But Ward is not done looking into the question; 
he plans to return to the Queen Charlottes for another look. 

Summary of story in the Seattle Post-Intelligencer, May 11, 2001. 

T. rex Ancestor Found in UK 

A previously unknown relative of Tyrannosaurus rex has been unearthed 
in Britain, adding a limb to the family tree of the fearsome predator. 
Eotyrannus lengi, named after collector Gavin Leng who found the first 
bone on the Isle of Wight, was a 4.5 metre (14 foot) long carnivore that 
lived about 120 million years ago. Palaeontologists described the 
discovery as one of the most important palaeontological finds made in 
Britain. 

Martin Munt, acting curator of the Museum of Isle of Wight Geology, said 
that Eotyrannus (early tyrant) was an important piece in the evolutionary 
jigsaw of T.rex. “The remains start to fill in the family tree of life, they are a 
missing link. T.rex was around 60 to 70 million years ago, at that time this 
skeleton was already 55 million years old, we are really pushing back to 
the origins of the group of dinosaurs that gave us T.rex,” Munt said. 

The first bones were found in 1997 on a cliff top near the village of 
Brighstone, near Newport, it has taken four years to fully excavate the site 
and analyse the findings. Darren Naish, of the University of Portsmouth, 
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who is part of a five strong team examining the remains, said only 40% of 
the skeleton had been discovered, however, that was enough to determine 
it was an entirely new species. 

“Eotyrannus lengi is one of the most complete and globally important 
predatory dinosaurs of this age that has been found, it gives us a lot of 
information about the early evolution of the tyrannosaurs that we did not 
know before. It also gives us a lot of information about the diversity of 
dinosaurs in Europe at this time,” Naish said. 

Although much smaller than T. rex, Eotyrannus had a similar skull, 
shoulder and limb structure, it would have been a fast, agile predator. 
Naish said the new species might also be closely related to Velociraptor. 
“People who work on theropod dinosaurs are pretty encouraged, it is the 
early proto tyrannosaur that we were looking for,” he added. 

Summary of story in the Herald Sun, May 10, 2001. 

Jurassic Coast is World Wonder 

A stretch of coastline along the south of England has been declared a 
World Heritage Site because of its wealth of fossil remains. The honour, 
for a 150 kilometre (95-miles) stretch of shore in Devon and Dorset, has 
been granted by Unesco, the United Nations' cultural committee. It is the 
first site recognising natural heritage on the British mainland - joining the 
Giant's Causeway in Northern Ireland and the Scottish island of St Kilda. 
The declaration covers the area between Exmouth, east Devon, and 
Dorset's Old Harry Rocks, near Swanage - passing through nine 
internationally significant sites. The Jurassic Coast, as it will now be 
known, is considered to be the only place in the world displaying unbroken 
evidence of 185 million years of evolution. Unesco declared it "an 
outstanding example, representing a major stage of earth's history and the 
record of life". It yields a steady flow of fossil remains, including previously 
unknown species. 

Dorset county councillor Hilary Cox said: "We hope the government and 
other agencies will now give the Jurassic Coast the financial support it 
deserves. Our coast is a national treasure, which has now been 
recognised as globally important." Devon county councillor David Morrish 
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said: "The coast provides a unique walk through time with an amazing 
wealth of fossil sites and landforms. Those who know the area recognise 
not only its scientific importance but also the beauty of the inspiring 
coastline." 

Dinosaur footprints are found among the spectacular limestone coves and 
headlands of Purbeck and the Isle of Portland. Devon's red sandstone 
cliffs include important Triassic sites at Ladram Bay and Sidmouth. On the 
imposing cliffs of the Devon-Dorset border, around Lyme Regis and 
Charmouth, several layers of geological history are clearly visible. It was 
in the area around Charmouth and Lyme Regis that palaeontology first 
attracted popular interest. The indomitable Mary Anning drew global fame 
when she found the first remains of an ichthyosaur and the first known 
pterodactyl. 

In 1999, a previously unknown ichthyosaur was discovered near Lyme 
Regis by local fossil hunter Chris Moore. 

Summary of story from BBC News Online, December 13, 2001. 

When Birds Ate Horses 

A spectacular new fossil of a tiny ancient horse is shedding new light on 
the evolution of equines. A developing foal inside the pregnant mare has 
also been preserved in remarkable detail. The fossil was found at the 
Messel open-pit mine in Germany, where more than 70 specimens of 
ancient horses have now been unearthed. 

Dr Stephan Schaal, of the Senckenberg Research Institute, Germany, said 
"The find of the adult horse includes the best preserved foetus we have 
ever discovered in Messel. Compared with other Messel horses, it has 
impressive preservation of the complete jaws with its teeth. The forest 
dwelling horses come from a time, 49 million years ago, when tropical 
forests stretched right to the poles. In Germany at this time, the largest 
mammals were about the size of a pig, and giant stalking birds, Gastomis, 
took the role of top predators. Two species of the tiny forest-dwelling 
horses, Propalaeotherium, are known from fossil evidence at several 
Eocene sites in Germany. The smallest was the size of a fox terrier, and 
the largest about the size of a German shepherd dog. The stomach 
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contents of most specimens show that they ate foliage but one was full of 
fruit - a grape similar to that used to make wine. Scientists believe the 
mammals browsed on whatever they could, including fallen fruit when it 
was available. 

The fossil also sheds light on how these ancient horses raised their young. 
All of the 10 fossils of pregnant mares found at Messel were carrying one 
foal. This is evidence, says palaeontologist Dr Jens Franzen, that even 
primitive horses had an evolutionary strategy of raising one or two 
offspring. "That would point to some kind of special care of the offspring 
and would indicate that there was a herd involved in joint care," he said. 

The horses had just begun to diverge away from the group of odd toed 
mammals, or perissodactyls, that were the common ancestors of living 
horses, rhinos and tapirs. They had five toes, which over the course of 
evolution, fused into the one hoof found in modern-day horses. 

Summary of story from BBC News Online, November 14, 2001. 

Largest Fossil Cockroach Found 

The largest complete fossil of a cockroach has been found in the United 
States. The insect, about the size of a mouse, lived 55 million years 
before the first dinosaurs walked the planet and was unearthed in a 
coalmine in eastern Ohio. Scientists say the discovery could shed light on 
the diversity of ancient life and how the Earth's climate has changed 
throughout history. 

Cary Easterday, a geologist at Ohio State University, was among the team 
that found the fossil. "Normally, we can only hope to find fossils of shell 
and bones, because they have minerals in them that increase their 
chances for preservation. But something unusual about the chemistry of 
this ancient site preserved organisms without shells or bones in incredible 
detail," he said. 

Scientists are unsure what caused such intricate features to be preserved 
at the mine, which also contains the fossil of the earliest known conifer in 
the Appalachian Basin. But they hope it could yield clues to how ancient 
plants and animals coped with a changing environment. At the time, 300 
million years ago, during the Carboniferous period, the swamp was rapidly 
drying out. 
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The cockroach, which is nine centimetres (3.5 inches) long, has visible 
legs, antennae and mouth parts, veins can be seen on its wings as well as 
fine bumps covering the wing surface. The creature is about twice the size 
of the average cockroach found today in North America. Some modern 
cockroaches living in the tropics can grow bigger. 

The cockroach was found at the mine by amateur fossil collector Gregory 
McComas and loaned to Mr Easterday for study. 

Summary of story in BBC News Online, November 9, 2001 

Giant Fossil Crocodile Found in Africa 

Scientists have released details of a giant crocodile which lived in Africa 
around 110 million years ago, weighed eight tonnes (17,500 pounds) and 
grew to about 12 metres (40 feet) long. Sarchosuchus imperator (which 
means flesh crocodile emperor) specimens were first discovered by 
French palaeontologists in the Tenere Desert in Niger in 1964. Much 
about the giant croc remained a mystery until Paul Sereno and his 
colleagues began re-excavating the area in 1997 and 2000. During both 
expeditions, Sereno’s team found skulls, vertebrae, limb bones, and 30 
centimetre (12 inch) long bony armour plates called scutes. From this 
trove of bones, the scientists were able to assemble about half of the giant 
croc’s skeleton, making it possible to form a clearer picture of the giants. 
Other massive crocodiles have been reported, but Sarchosuchus 
imperator is the most complete specimen found so far and among the 
largest crocodilians that ever lived. 

David Schwimmer, a palaeontologist at Columbus State University in 
Georgia, said he was familiar with Sereno’s discovery and was “thrilled 
with it" because it helps fill in the picture of giant crocs, which have 
appeared repeatedly in evolutionary history. Schwimmer is an expert on a 
giant croc genus named Deinosuchus, which was prevalent in North 
America. 

The researchers said Sarchosuchus was not from the same branch of the 
reptile family tree that gave rise to modern crocodilians, which consist of 
about 23 species that include alligators, crocodiles, caimans, and gharails. 
While not a modern crocodile, both do share an early common ancestor. 
The oldest precursors of crocodiles may have spent more time on land, 
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but Sarchosuchus was a river dweller that appeared after early 
crocodilians had already split into two separate land based and aquatic 
groups. 

Sereno said Sarchosuchus probably spent most of its time underwater, 
“living an ambush lifestyle.” Like the gharail, a large long-nosed 
crocodilian from India, the ancient croc had eye sockets that tilted upward, 
which helped it conceal its huge body underwater while scanning the 
river’s edge for prey. S. imperator's jaws and teeth suggest it ate a 
generalised diet offish, turtles and small dinosaurs, or just about anything 
that strayed too close. 

Another distinctive feature that Sarchosuchus had in common with the 
gharail was a round bony protrusion at the tip of its snout that housed a 
large bowl shaped inflatable nasal cavity, called a bulla. The function of 
the bulla isn’t clear, but the researchers think it may have heightened the 
croc’s sense of smell or enabled it to emit striking calls. Gharails are 
known to use the muscles around the bulla to make different kinds of 
sounds, especially for mating. 

Overlapping rows of scutes covered the Sarchosuchus’ body from head to 
tail, forming a tough protective armour. The scutes, like trees, have 
annual growth rings and by counting these rings in the fossilised scutes, 
the researchers estimated the croc’s full life span as 50 to 60 years. 

Early forms of crocodiles first appeared about 230 million years ago, 
during the Late Triassic, and quickly diverged into an amazing number of 
forms. The few existing fossils show that these earliest crocs had little 
resemblance to the crocs we know today, they were more dog or cat 
sized, with elongated limbs like those of a gazelle or antelope and the skull 
was not crocodilian at all but more dog shaped. These earliest forms of 
crocodiles were succeeded in the Late Triassic by a diverse group of 
terrestrials with squat bodies and more croc like skulls (Crocodyliformes). 
In the Early Jurassic, crocodilians split into two distinct groups, one living 
in water (even sporting tail fins), the other on land. Crocodiles most like 
modern ones, with amphibian bodies and distinctive skulls, began 
emerging in the Early Cretaceous. 

Although it’s still uncertain, Sarchosuchus may have had some rivals 
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throughout history that matched or exceeded it in size and weight. As with 
dinosaurs, many branches of crocodilians spawned giants, “there are 
actually quite a few giant crocodiles,” said Schwimmer. “The idea of really 
big crocs is a repeat theme in evolution." 

Deinosuchus, the subject of much of Schwimmer’s research, lived in the 
Late Cretaceous, which means it is younger than Sarchosuchus, the two 
species “were not closely related," Schwimmer noted. The range of 
Deinosuchus was much of North America with the first report of the 
species coming in 1858, based on teeth that were discovered in North 
Carolina. A number of fairly complete skulls of Deinosuchus have been 
found but to date not enough remains have been found to piece together a 
body reconstruction. Once that happens, analysis of the two might show 
that Deinosuchus was similar in body size, or even bigger, than 
Sarchosuchus. 

That conjecture is based in part on differences in the snouts of the two 
species. “ Sarchosuchus had a long, narrow snout, so a lot of its length is 
in the snout,” Schwimmer explained. “But Deinosuchus was broad 
snouted, built more like an alligator, so a skull of the same length [as 
Sarchosuchus] would, based on proportional size, be an even bigger 
animal.” 

Details of Sarchosuchus imperator are published by the journal Science on 
its Sciencexpress website. 

Summary of stories in BBC News Online & National Geographic News, October 25, 2001. 

Dinosaur Eggs Discovered 

Six eggs containing the fossils of baby dinosaurs have been found in 
Argentina. The skulls, which are remarkably well preserved, provide clues 
to how dinosaurs' heads developed and evolved. The fossils were found 
at Auca Mahuevo, a site that has previously yielded similar fossils, dating 
back to about 65-145 million years ago. 

The dinosaurs are titanosaurs - members of the group of long-necked, 
long-tailed plant-eaters called sauropods. The first titanosaur was found in 
1842. Since then, their bones have been located on every continent 
except Antarctica and Australasia. Yet, very few skull specimens have 
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been found, because the bones of the skeleton, except the limbs, are very 
fragile. These skulls - a few centimetres across - are so well preserved 
that even the teeth are visible, developing in the jaw. 

The team behind the find - led by Luis Chiappe from the Natural History 
Museum of Los Angeles County - says the discovery could help explain 
certain evolutionary events in dinosaurs. The nearly complete foetal skulls 
shed light on the evolution of some of the most notable cranial features of 
sauropod dinosaurs. It is not clear precisely what type of titanosaur the 
dinosaurs belong to; they possess features of at least three different 
species. 

At least 30 sauropods have now been identified. The largest, 
Argentinosaurus huinculensis, found in Patagonia, was more than 40 
metres in length and weighed about 90 tonnes, it was one of the largest 
creatures to ever walk the Earth. Titanosaurs were the most successful of 
the sauropods. They survived right up to the mass extinction of the 
dinosaurs 65 million years ago. 

Summary of stories from BBC News Online, National Geographic News, September 27, 2001. 

When Whales Walked the Land 

Fifty million year old fossils of the early land-based ancestors of whales 
have been unearthed in Pakistan. Scientists say the creatures were a 
“missing link” between primitive hoofed mammals and the whale family. 
Other newly found fossils add to the growing picture of how whales 
evolved from mammals that walked on land. They suggest that early 
whales used webbed hind legs to swim, and probably lived both on land 
and in the water about 47 million years ago. The four partial skeletons 
were discovered by palaeontologists from the United States and Pakistan. 
Hans Thewissen, of the Northeastern Ohio University College of Medicine, 
Rootstown, US, was a member of the team that found the fossils. One of 
these ancient creatures was a wolf-sized predator, another the size of a 
fox, they belonged to a group called pakicetids. 

"The body looks basically like a large dog. The head has all the features of 
a whale, especially the teeth and the ear,” said Professor Thewissen. "It's 
different from most land mammals in that the eyes are very close set, the 
snout is very long and the tail is very muscular and long." The animals 
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had distinctive anklebones like those of cloven-hoofed mammals. They 
also had bones in their ears that are unique to the whale family. 

The new fossils superbly document the link between modern whales and 
their land-based forebears, said Christian de Muizon, of the Centre 
National de la Recherche Scientifique, Paris, France. "The first whale was 
not swimming but walking on land," he said. 

The two other newly found fossils are of later creatures further down the 
path towards aquatic life. The skeletons are approximately 47 million 
years old, and also come from Pakistan. These early whales used 
powerful webbed hind legs to swim, like otters, and could probably move 
on land as well. 

University of Michigan palaeontologist Philip Gingerich discovered the 
fossils after a decade-long search. “It's clear that these animals could 
hitch their way out of water and back in like sea lions do today, but they 
were more aquatic than I realised," he said. 

Scientists have long known that whales, dolphins and porpoises - the 
cetaceans - are descended from land mammals with four limbs. But this is 
the first time fossils have been found with features of both whales and land 
mammals. The find could help resolve a long-standing debate over the 
evolutionary link between whales and hippos. It confirms genetic research 
placing whales' origin within the ungulate (hoofed animal) group. And it 
shows that the whale's closest living relative may well be the 
hippopotamus. 

Summary of story from National Geographic News, September 21, 2001. 

Dinosaur Skull Fills Knowledge Gap 

Palaeontologists have pieced together the most complete skeleton yet of a 
titanosaur, finally putting a face on one of the worlds most common, but 
least understood dinosaurs. The juvenile creature, which lived 65-70 
million years ago, was discovered in a quarry in Madagascar. The 
Titanosauria were the last surviving sub-group from the giant sauropod 
dinosaurs, famed for their huge bodies, long necks and tails, but small 
heads. And yet, the dearth of fossil skull specimens from these dinosaurs 
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has left scientists wondering what the animals really looked like - face to 
face. The new creature should help fill in some of the knowledge gaps. 

The fossils were recovered from soft sandstone in Berivotra in the 
northwest of Madagascar. They have been detailed in the journal Nature 
and the animal from which they came called Rapetosaurus krausei. The 
bones must have been buried very fast after the creatures died to have 
allowed such good preservation. Sauropod specimens, in particular, were 
notoriously incomplete, often with no skull, said Kristina Curry Rogers, 
from the Science Museum of Minnesota, US, who co-authored the paper 
that appeared in Nature. 

"Sauropod bones, except for the limb bones, are very fragile," said Curry 
Rogers. "Because they had such long necks and because they were so 
enormous, their bones showed a lightening of the skeleton - they were 
filled with air. And that means they broke apart easily and had only a low 
chance of being incorporated into the fossil record." Having now 
recovered an exceptional specimen, with both head and body intact for the 
first time, Kristina Curry Rogers said palaeontologists could build a more 
realistic picture of titanosaurs. 

It settled, she said, the argument over whether these animals had a 
slender-snouted, horsey look with nostrils on top of the head and small 
teeth positioned to the front of the jaw; or rather a bulldog-shaped head 
with nostrils on the side. Rapetosaurus krausei shows the former to be the 
case. "That's our key finding here," Kristina Curry Rogers said. "We now 
have a complete dinosaur, so we have the data here to compare all the 
other titanosaurs, which are known from only fragmentary specimens. It 
gives us a benchmark." 

The first titanosaur was found in 1842. Since then, their bones have been 
located on every continent except Antarctica. At least 30 of these 
herbivores have now been identified. The largest, Argentinosaurus 
huinculensis, found in Patagonia, was one of the largest creatures to ever 
walk the Earth. Titanosaurs were the most successful of the sauropods. 
They survived right up to the mass extinction of the dinosaurs 65 million 
years ago. 


Summary of story from BBC News Online , August 1, 2001. 



